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MINING AND MILLING METHODS AND COSTS 
AT THE YELLOW PINE MINE, STIBNITE, IDAHOL/ 
By John D. Bradley2/ 


MINING METHODS AND COSTS 


troduction and History | 


Stibnite is 75 miles east of Cascade, Idaho, which is 78 miles due north 
of Boise. The altitude at Stibnite is 6,500 feet, and between Cascade and 
Stibnite the Forest Service road crosses two summits - Big Creek at 6,800 
feet and Warm Lake at 7,300 feet. | 


The ownership of most of the Meadow Creek groun of 180 claims, which 
is ovtioned by the Bradley Mining Co. from the United Mercury Mines Co , may 
be traced back from their consolidation by the United Mercury Co. tnrougn 
ownershio by prospectors and small promotional comvanies to. the discovery of 
the Thunder Mountain district in 1900 by the Caswell brothers. 


From 1932 when the Yellow Pine Co., which in 1938 was taken over by 
the Bradley Mining Co., began operations to January 1, 1941, 492,977 tons of 
ore assaying $5.93 per ton in gold was milled with an average net smelter 
return for the gold, silver, and antimony of $4.17 per ton. During this 9-year 
period 68,364 ounces of gold, 213,56 ounces of silver, and 7,275,878 sounds of 
antimony were recovered from tie concentrates. 


Niost of the production came from the hieadow Creek mine until June 1938 
when the mine was temporarily abandoned in favor of larger but lower-¢rade 
ore bodies on the Hennessy gold claims about 2-1/2 miles to the north These 
ore bodies are amenable to surface mining methods; thus, in svite of the fact 
the ore is lower grace than that from the Mcadow Creek mine, the change 
resulted in a distinct economic advantage, .rincivally owing to the large 
aifference between surface and underground mining costs 


At present the prorerty is ina stage of exoansion and, in addition, is 
being develovbed and equipped to »rocuce tunusten; therefore, the writer dis- 


cusses the broader asvects of the overation rather than details that undoubtedly 
will be revised as expansion and alteration continue. 
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junction “of the North: and aah: Meadow Creeks fault az 4 the Sucar Creex faut 
«which pears slightly east of north, end they He in the wedge-she eg area forn: 
by the intersecting faults. From the intersection of the faults the ore sone is 
known to e::ttend between the faults to a noint $00 feet away, where the fault 

divergence is 600 feet. Little is known as to the furtner ex ‘tent of the Aco 
put it is believed that the ore bodies continue along the individual fawits ‘Tunis 
is known to be true of the northeast-bearing zone, as about 400 feet noi tnee Si 
of the suggested northern limits of the wedge an area is being mines 20d fe. 
along the vein where the ore body is 180 feet wice. oe appear to exterd 
however, from this ore bocy across to the otner fault zone. 


The ore body is primarily pyrite and arsenooyrite disseminated throug. 
more or less altered granodiorite-avlite country rock. A spsrently botn of 
these sulfide minerals are gold-bearing. Etibnite occurs on the west sice of 
the ore zone Cissemineted through the ore and in high-grace stringers. ‘The 
two minerals are associated on the west side, but the east Side, to which 
nresent operations are coniined, cortains virtually ile wee ontimony Donel ee 
\hite, of the Geological Survey, has stated thet the denosition of antimony in 
the neigh iborhood of present surface omerations nas been prevented by an 
andesite dike through which the antimony-bea ring solutions were unable to 
penetrate; tae writer concurs in this ex lanation. 

WietNOGSOL DROS .eCt Ms ona BStii ction Or 2 omna es 
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The large Hennessy ore bodies had been tnought to exist for several 
years before their actual cevelopment; however, their siz2, crade, and adsris- 
bility to cheap mining were not fully realized. Diamond drilling frora Ove 2! 
tunnels on the east and west sides of the ore zone in the latter part of 1937 


vu 


suggested the importance of these ore bodies. Therefore, in 1938 a large cnt 


about 100 feet wide was begun on the west side of the zone which was called =. 
West Quarry. Production from this area was sufficient to reolace that from 
the Meacow Creek mine by the middle of 1938, so that in June of that year 


underground production was discontinued. 


During operation of the West Quarry the east side was »rosnected by 
ciamond driliing. This crilling, both from the surface and the originel pros- 
pecting tunnel run into the ore body several years »reviously, indicated that 
the east side of the ore zone would be more profitable than the west owing tc 
higher gold values. Therefore, a crosscut tunnel was driven about 200 feet cr: 
the east lode to confirm the results of drilling. Further confirmation wes 
obtained by 400 feet of drifting before stripning of the zone was commenced 
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Diamond drilling proved to be a very accurate method of orospecting, 
consequently ore reserves were estimated on Grilling results. 


In 1939 the Bureau of Mines began an extensive diamond-drilling program 
as a strategic minerals project, on the proverty, which has been most valuable 
in outlining the antimony-gold ore zones. In addition to the antimony-gold ore 
thus discovered, the Bureau has exposed some very valuable tungsten ore 
bodies. In June 1941 drilling for tungsten was proceeding at a rapid pace 


Mining Methods 


In general, operations consist of drilling with wagon drills, loading the 
broken ore with a power shovel, and hauling the ore to the mill in trucks. 


Bench drilling is done with two wagon drills. One is a Gardner-~Denver 
D-99 and the other is an Ingersoll-Rand. Both the horizontal and vertical holes 
are Grilled dry. Normally the horizontal holes are drilled 13 to 24 feet deen 
and the vertical holes 24 feet decy; the holes are snaced 5 to 10 feet apart - 
Round, 1-1/4-inch steel with Timken detachable bits is employed. The 24-foot 
holes are finisned with a @-inch bit. | 


Down holes are loaded with du Pont “‘Red Cross’’ No. 4 free-running 
explosive in bags and flat holes with du Pont ‘‘Gelex’’ No. 2 in cartridges. 
- Individual springing of the holes is practiced to some extent, and final charges 
range from 25 to 70 pounds of explosive. The bench holes are blasted electri - 
cally. Large boulders are block~holed in the quarry with Ingersoll-Rand 
S-49 jackhammers using l-inch hexagonal steel and forged bits. Thirty- 
percent du Pont special gelatin, caps, and fuse are ernployed in secondary 
blasting. In the primary breaking, about 3 tons of ore is broken per pound of 
exploSive. : 


A Bucyrus-Evie 20-B, 2?/4-yard shovel with D-6C00 caterpillar engine 
loads the ore trucks. There are six ore trucks; each is powered with a 
Cummings HB-6 Diesel engine. Four trucks have the Timken 352 dual worm- 
drive rear end, one has the Timken 354 dual double-reduction rear end, and 
one has a double-reduction rear end chain connected to two axles 


The surface soil and oxidized ore were strinpcd with two D-7 caterpillar 
_ tractors equipped with Le Tourncau angledozers. Last summer a T-18 
International tractor with angledozer was added to speed strioping. There was 
very little surface soil to be strirped, but the oxidized ore extended to a depth 
of 20 feet. Waste over flat-lying areas and in the creck bottom is dug by a 
0/8-yard Northwest shovel powered with a Wisconsin gasoline engine, which 
loads two smaller dump trucks. 
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Labor, powcr, and supplies used in mining 12,208 tons ~ 


| fan-h er ton 
Labor: a . ele 
Breaking OFC cccccccccccscscvcsssssnccveres 0.044 
Plugging DOULdCYS.......eeceeseeereveeees : .005 
Breaking WASlC .sseveisies sees seeceseceoe | .008 
DEO 91 Ne sccsouctteeradiocavesonasehweceee ae: 062 
Shovel loading...... Uoeeicwented et atecsiues O18 
OPS Hawt cescs cceuenssiag Mee atestecass om: .084 
WESC DAU teoweotaisseiorsmeraasesssose ene | 2013 
General pwercsrinedataseuewess rere ee | .165 
DUDE VIS] ON <csdacnteewedetvheewinietinediees O41 


Total labor at pit, man-shifts| 670.6 
Labor, percent of total cost Ek 
Average tons per man-shift | 13.2 


Pounds |Pound per | Tons of ore per pour 


/ ton of ore of powder 
Power and supplies: | ; 
Explosives: | | | 
OPO waish sate ences 6,000 | 0.49 2.03 


Power: 


FIP COMPLCS SO wassiates PncessGueaus 100 

3/4-yd. oe spe cmuubunedceteasdecuat: 65 

50 

Mining costs per ton, 1940 
Surface mining and stripping ......0ese4000044430:400 
Ore hauling and loading..........ceccceescesseed  .218 
WWESlO DAWN cocci see Wi aebiesenedebeis Stance .019 
OTA pee eeee etter eteeetnnseeteneteeeneresss | 90.637 
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EH MDIOSIVCS sasnhoaseces erences peaes 
Ie Sel LUC iisenewssecnersserauees wis 


Greases 


Lubricating 0115S .....cccesssersenss 


Tires 


| Total COSES. 


ner ton, 1940 


$O:d94 
.O85 


Miniine cwase ice tesacsayanardtoeenaeeetenecendeteen 30.400 
Ore hauling and loading..... phiGieciedesbeweses .218 
Waste hauling and loading .......scccsceeccsess 019 
VAG schowndewids vi tuceminesnee aan saan wenneds HSS 
Superintendence and general expense...... GO 
Caro Mai NtenanC Sissastinvisernnmeeacanecse< i 078 
ROAG MaAMlenaAnCS iacvisaedeswase muses pinaets se 
Concentrate hauling and loading .......s...6. 194 
INSULSNCS «usc utcevntcmatiealenteawiiiene aerated 039 
TPAC S siete iseecacos nie neeeweeeeeeense terse aeasiies .064 
WiSCGlleniCOUS: cetscicciscsurrsnssorauesayouuesetcs 050 
$2.00 


MILLING METHODS AND COsTs 


type jaw crusher, a No. 


crusher. 


| Introduction 


The crushing division comprises three units: 
© Gates gyratory crusher, 


The Yellow Pine concentrator of the Bra adley Mining Co. is 
Stibnite about 2-1/2 miles south of the surface mining one 


PCs 


situated at 


rations. 


A 24- by 36-inch Blake- 
and a 3-foot Syrnons cone 


The grinding division contains two primary Hardinge ball mills - &- by 


3-foot and 6: by 4-foot; each mill is in closed circuit with a Dorr duplex 6- 
by 25-foot classifier. 


. Kraut cells weed as cleaners, 


The flotation department consists of i Denver Sub-A, 48- by 50-inch 
flotation machines used as roughers, 4D. 


2 Pan-American 4- by 4- by 4- 1/2 foot ae that serve as scavenger's. 


ana 
Cleaner 


concentrates are thickened in an 8- by 20-foot Hardinge thickener and filtered 


ina O-foot 4-inch by 6-foot Oliver filter. 


14,000 tons per month. 
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Mill water is obtained from the reservoir formed by a dam on the South 
Fork of Meadow Creek. Water for power is obtained from Meadow Creek ane 
its South Fork and from the East Fork of the South Fork of the Salmon River. 
There are three hydroelectric plants capable of producing 850 horsepower at 
high water and four Diesel electric sets with a rated capacity of 400 horsepov- 
at an altitude of 6,500 feet. | 4 


Ore Treated — - 


The present heads from the east pit average about $4.75 in gold and 
about 1/4 ounce of silver a ton. Two types of ore are found at the junction of 
the Meadow Creek and Sugar Creek faults. One is gold-bearing pyrite and 
arsenonyrite disseminated through the more or less altered granodiorite- 
aplite country rock. The other is stibnite, which is disseminated through the 
gold ore but is localized in the western part of the vein. 


History of Concentrator Operations 


The entire flotation process was developed in the Berxeley Laboratory, 
Berkeley, Calif., before operation of the mill. 


A EE Ge ey 


COPDCR SUMTATC suai easousacseaas 121 
DOU ASI steteiaimenteonta eeeeeeeees 


FOL GO erties tase Giveaes oz. per ton ert 
Silver.......... rer t 300s 10.51 
PRUIMONGS siotricewen: percent 48.60 


The reagents for the productionof gold-iron concentrate comprised: 


Pound.per ton 


POONA LS weal vnuretiee cna gave. a: 0.006 
PG OU Aa siehie tee ceaieica ats .056 
No... 301 me 
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The gold concentrate for we pret year averaced: 


ne? ounces 2.15 
Silver.. Sieeeerees Seen ceuuwse te do. 3:37 


ANTIMONY oe-nceene Hag ceceesees percent 4.14 
The final tailings from the operations contained 0.05 ounce of gold, 0.09 
ounce of silver, and 20 percent antimony. The foregoing represents the start- 
ing period. 


By the end of the year, great improvement had taken nlace, and results 
for January 1933 were as follows: 


IGold, ounces Antimony, percent. 
HeadSivess saaisiauin sis 0.273 1:85 
Antimony concentrate... aseté 458 54.85 
Gold concentrate ..sccccccees 3.00 3.68 
NO) S ecieos re ere ee, 047 leo) __ 


The reagent cost and distribution remained substantially the same, the 
tailings were still high, and the antimony content of the gold concentrates was 
so high as to preclude cyanide extraction. 


At the inception of the Yellow Pine entervrise, market as well as 
technical conditions made necessary the vroduction of stibnite concentrate 
seperate from the arsenopyrite-pyrite-gold concentrate. Laboratory work 
indicated that vroduction of a 60-psercent stibnite concentrate with virtually 
all the silver of the ore and about 0.5 ounce of gold would be practical and 
would permit production of a gold concentrate so low in antimony as to maxe 
cossible roasting and cyaniding the gold. 


Production of such an antimony concentrate croved possible, and onera- 
tion proceeded upon this basis. Production of a gold concentrate also proved 
practicable, but the recovery of gold therefrom by cyanidation failed. This 
failure was attributed to the presence of more antimony than had been tre- 
Gicted. 


Marketing of stibnite concentrate also proved difficult as at that time 
there was no antimony-smelting plant in the United States, and foreign buyers 
failed to offer satisfactory terms considering the content of nearly 30 ounces 
of silver and as high as 0.75 ounce of gold. The presence of about 1 percent 
arsenic also was unfavorable. 


As most smelting companies penalized the antimony and arsenic going 
into the lead and copper plants, the market for concentrates of both classes 
proved to be restricted. Fortunately the United States Smelting Co. plant at 
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Midvale was using the Betts process (electrolytic) for refining base bullion, 
and that required a bullion containing at least 1 percent antimony. Contracts 
were entered into with the vlant for both tyoes of concentrates. Later it was 
possible to maxe and Sell to the same buyers a bulk concentrate containing 
all the recoverable gold and antimony. 


present iethnoc of Concentretion 


The ore trucxs dump onto a flat storare area and into a small 25-ton | 
pocket aheac of the jaw crusher. A small bin is used because in the winter the 
ore woulda freeze ina larger socket. The crusner takes the ore out of the 
nocket as raogidly as the trucks dump it. If there is a hang-up in the crushing 
dlant, the trucks cump onto the flat storage space ona level. with the pocket, 


and a D-z caterpillar feeds the ore to the Lin when the crushing plant again 
resumes overation, (4 


There is another reason for the use of the flat storage area and sinall 
bin rather than a largve storage bin. Future olans call for crushing the recent 
discoverea scheelite ore in the same crushing slant. The scheelite ore mey 
be piled on the surface near the bin until it is convenient for the crushing clan 
to accept tnis ore at which time it will pass throuchn the nlant into the mill bin 
at the head of the tungsten circuit. | 


A further reason for such an arranrement is the future and separate 
treatment of Semiouidized ore. This ore will ke floated and the flotation teils 
cvaniaed. 


The present crushing nlant went into service in Avril 1041. Figure 1: 
a flow sheet of the mill as of sii Vit Das 


Breaking. - ‘he size of the ore delivered to the mill is governed by whet 
will pass through the 3/4-yard shovel bucket that loads the trucks for delivery 
to the mill. A 38-inch grizzly ahead of the primary 2- by 3-foot breaker mazes 
about a 4-inch nroduct. This crusher is driven by a 75-horsepower Westing- 
house motor by means of a flat belt. About SO percent of the feed passes 
through the grizzly. | 


The eat er = is a lo. 0 Getes Allis-Chalmers gevratory crushe: 
Ahead of itis a 2- by 4-inch slotted vibrating sereen. Only one-third of the 
ore passes through the cyr a ory which ee to minus 1-1/2-inch. The 
gvratory is driven by a 50-horsesower oe ‘ral Electric motor with a flat belt. 


The final crusher isa S-foot ovraons cone crusner that reduces the fees 
to minus 1/2-inch. Ahead of the cymons is a Plate-O vibrating screen with 
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Trucks from mines 


Stock bin 
Pan feeder - Link Beit 
r ly - 6 b 


crusher - No. 5 Gates 


Oversize 


Symons crusher - 3- 


-foot - 3-inch openings 


Belt conveyor - 18-inch 
Cy vibrating screen - 4 1/2- by 5-foot Plat-—0 


eet Belt conveyor - 20-inch 


We ightometer - ree 


| 
Ore bin - 250 tons <———— 005 €¢—- Ore distributor—— > Au - Ag—> Ore bin = 500 tons 


-foot Hardinge 


4 Kraut cleaners 


Head pump 


Roughers -— 6 Pan American cells 
merry to waste 


First cleaners - 


24-foot Hardinge 
CSritter - 6- by 5 1/2-foot Oliver 
Concentrate to storage 


Pan American cells are 4- by 4=- by 4 1/2-foot 


Figure 1.- Flow sheet, 


Digitized by Coc gle 


Tei ise— ' ER ncen 
Tata 


2 Pan American cells— >Tai Is 


Second cleaners - 2 Pan American cells— Tails 
ene - 6-b 


Tails to waste 


4r - link a 


Ball mill - 8- b 


-foot Hardinge 
Ball mill = 8- by 4-foot Hardinge 

2 classifiers - 6- by 25-foot ne 

Over f low 
2 pumps - 3-inch Wilf ley 


fj tion lis — 43- -inch 


Denver Sub-A 


+ Torcentrate 
Thickener - 8- by 20-f cot 


Ugg ALT Tengen | 
Solid Over f low 


To waste 
Filter - 5 1/3- by 6-foot Oliver 


Concentrate to storage 


trast Ban American cells 


Concentrate 


Classifier =- 4 1/2-b 


16-foot Dorr 


Du — 
—sanods. Overflow to head pues < 


Yellow Pine mill, January 1, 1941. 


Original from 
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3/4- by 3-inch openings. Approximately 50 percent of the feed passes through 
the Symons crusher. The Symons is driven by a 60-horsepower General Elec- 
tric motor with a flat belt. 


The 20-inch conveyor belt from the Symons crusher passes over a Mer- 
rick weightometer to the mill bins, where a link-belt distributor discharges 
the ore into the bins above the ball mills. The capacity of the crushing plant 
is about 80 tons an hour. 


Grinding. - Each of the two 8-foot Hardinge mills is in closed circuit with 
a 6=- by 25- foot Dorr classifier. The mills make about 20 revolutions per 
minute. The 8- by 4-foot mill is powered by a 200-horsepower motor through 
a Farrel gear-reduction unit. The 8- by 3-foot mill is powered by a 150- 
horsepower motor through Farrel gears. The ratio of the circulating load is 
about 3:1. The classifier overflow is 25 percent plus-100-mesh. The 8- by 
4-foot mill grinds 11 tons an hour, whereas the 8- by 3-foot mill has an output 
of 9 tons per hour. About 4.25 pounds of balls are consumed per ton of ore. 


The present 3-1/2-inch balls were purchased from the Spokane Union 
Iron Works and cost $55 per ton at the mine. These balls are rolled steel 
rail, and although their rate of consumption is higher than that of the forged 
steel formerly purchased from Oakland, Calif., the low price favors their use. 


Liners have also been purchased from the Spokane area but have only. 
lasted 6 months. The next batch of liners will be the supermolychrome 
fabricated by Eimco Co. in Salt Lake City. 


The scavenger froth and cleaner tails are reground in an 8- by 3-foot 


Joshua Hendy tube mill in closed circuit with a 4-1/2- by 16-foot Dorr Duplex 
classifier. 


Flotation. - The classifier overflow is pumped by two 3-inch WilLfley 
pumps to eight 43- by 50-inch Denver Sub-A cells; four 10-horsepower motors 
drive the eight cells. The rougher concentrate is cleaned in four D. S. Kraut 
cells. The rougher tails are ecovonecd in three 4- by 4- by 4-1/2-foot 
Pan-American cells. 


Dewatering and filtering. - The sieanes concentrate is dewatered in an 
8- by 20-foot Hardinge thickener, and the underflow is filtered in a 5-foot 
4-inch by 6-foot Oliver filter. The concentrate is stored in a shed, whence 


it is loaded onto trucks by a scraper pulling the concentrate over trap doors in 
the floor of the loading platform. 
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The concentrate is weighed in wheelbarrow lots on a platform scale to 


keep an accurate check on the oroduction, as it is late in the summer of every 
year before a final check can be obtained with the smelter on the winter pro- 


duction. 


The concentrate loses very little of its 10-percent moisture even though 


it may be stored in the concentrate shed for 6 months because it freezes 
during the winter months. 


Diesel trucks of 15-tons capacity haul the concentrates in bulk to the 


railroad at Cascade, 76 miles distant. The cost of haulage ranges from $6 to 


$4 per ton, depending on the condition of the roads. 


After all deductions the concentrate averages about $80 per ton. The 


railroad freight charge from Cascade to the United States Smelting, Refining ¢ 
Mining Co. smelter at Midvale, Utah, averages about $6.00 per ton. The 
concentrates are shipped from Cascade in paper-lined boxcars. 


Disvosal of Tailings. 


-~ Tailings run by gravity from the mill to the tailir: 


pond where they are allowed to settle behind a large dike from which the water 
escapes through the usual sump-box arrangement. The overflow into the sums 
box is cloudy, as the slimes are extremely slow in Settling. 


\ 


Owing to the necessity for keeping the airport in good condition the 


tails are run directly into the creek during the winter months, as movement 
of the tailings under the snow-covered airport would be extremely dangerous. 


Concentrator Recovery. - In 1940 mill recovery averaged 70 percent, 


whereas economic recovery was only 61 percent. The average mill head for 
this year was $4.94, and returns from the smelter averaged $2.71 per ton of 
ore milled. The average ratio of concentration for 1940 was 29: 1. 


eastern part of the vein follows: 
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An average analysis of the concentrate produced during 1940 from the 


WOUStUN Sects cra edie Suir aoe percent 10 
AO: Galomenuhd usta ceeboatcastiawene ounces 3 
Pia ricarantoeunnisenieiusaasniens do. 31/2 
COU Sagres ivan eelow an sieatledaiartoeaien percent 2 
PO cdisns ect aueypeaomcoeshavaruars m 
TS ears caaehena anes calcaneus percent 26.5 
US OLN gota saeecnswasaeneeieicn do. 33 
S Biracinivn dees anaceulaneameaka ees do. PAs) 
an Very Lee ee eee ee eo | Sih an 
Oe teenies stecwenes ie ara tata Wesigteiace percent | Q 
PS aden acai ceiaatans beg aeieaied do. 8 
70. 
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A typical flotation-plant operation sheet illustrates the results for May 
1941: 


lotati lant operation, May 1941 


; 112,208.50 100.00 
Concentrate. 537.86 4.41 
j 670.64 95.59 


Smelter settlement estimation 


Pay for Au - 2.387 oz: at PoasolGc Coe ere revcrcrcccneevccecrervereseveves $78.34 
Pay for Ag = 2.80 oz. - 0.5 oz. = 2.30 oz. at $0.70625........06. 1.62 
Less freight and treatment......cccccccers jpusavessenvecuaeennres 11.73 
Net smelter proceeds per ton of concentrate .......ccccceeee ~08.23 
INGE SIMCIVEl DV OCOCUS xeidncahistativdiclalne cove se siadeoussoesciusew es poo,698.19 
Net smelter proceeds per ton of mill feed .........cccceeeeee 3.01 


It has been determined that by cyaniding the tails a large part of the 
loss can be reduced. Six large steel leaching tanks were purchased last winter 
and would have been installed this spring had not the scheelite discovery 
dernanded immediate additional hydroelectric-power capacity and increased 
grinding and flotation capacity. This cyanide program will be completed as 
soon as possible. The values in the tails average about $1.50 per ton and are 
divided about equally between the sands and slimes. Owing to the increased 
cost and operating expense for agitating over leaching equinment it is planned 
to classify the tails, leach the sands, and agitate the thickened slimes. 


summary of costs 


The milling costs for 1940 averaged 78.5 cents per ton; the following 
items comprise this total: 


REAGCNIS..ccccecccccccere ae: 8.24 
MiscellanGous....csccocsvsvece 22.10 
78.50 
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The following table summarizes, on a per-ton basis, the average milling 
costs, total operating costs, tons milled, value of concentrates, net smelter 
returns, and economic recovery from the time operations were begun until 
January 1, 1941. 


- Summary cost data 


Net Economic Total 

Smelter | recovery, |Milling | Total | operating) Tons 
Year eads | return percen labor | milling OSts milled 
1932 | $1.284. 34,366 
1933 913 45,710 
1934 .886 04,000 
1935 .867 00,965 
1936 :967 43,355 
1937 .984 40,330 
1938 937 35,880 
1939 864 06,074 
1940 s 97 
8474 -12- 


